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Angiogenesis induced by the implantation of self-bone marrow 
cells: a new material for therapeutic angiogenesis. 

Hamano K, Li TS, Kobayashi T, Kobayashi S, Matsuzaki M, Esato K. 

First Department of Surgery, Yamaguchi University School of Medicine, 
Ube, Japan, kimikazu@po.cc.yamaguchi-u.ac.jp 

Bone marrow, contains various primitive cells that are thought to secrete 
several angiogenic growth factors and may also differentiate into endothelial 
cells. The present study was conducted to investigate the possibility that 
bone marrow cells could be a novel material to induce angiogenesis. The 
expression of vascular endothelial growth factor (VEGF) and basic 
fibroblast growth factor (bFGF) in rat bone marrow cells was examined by 
immunohistochemistry. The production of VEGF was compared in tissue 
culture supernatant under the conditions of normoxia and hypoxia. The 
process of angiogenesis that occurred following the implantation of bone 
marrow cells was determined using a rat cornea model. VEGF- and bFGF- 
positive cells were found in rat bone marrow. The production of VEGF from 
bone marrow cells was significantly more enhanced by hypoxic conditions 
than by normoxic conditions. The rat cornea model showed that bone 
marrow cell implantation created new vessels. The implantation of self-bone 
marrow cells is a novel and simple method of inducing angiogenesis. 

PMID: 10972343 [PubMed - indexed for MEDLINE] 
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FULL-TEXT ARTICLE 



Enhancement of angiogenesis by the implantation of self bone 
marrow cells in a rat ischemic heart model. 

Kobayashi T, Hamano K, Li TS, Katoh T, Kobayashi S, Matsuzaki M, 
Esato K. 

First Department of Surgery, Yamaguchi University School of Medicine 1- 
1-1 Minamikogushi, Ube, Yamaguchi, 755-8505, Japan. 

Background. Bone marrow contains various kinds of primitive cells which 
differentiate into endothelial cells and could secrete several growth factors. 
Therefore, we attempted to induce therapeutic angiogenesis using self bone 
marrow cells in a rat model. Materials and methods. Quantitative 
angiogenesis was examined using a sponge implantation assay that indicated 
whether the rat bone marrow cells had induced angiogenesis or not. 
Employing a rat ischemic heart model, bone marrow cells were injected 
directly into the ischemic area and the number of vessels was examined 
immunohistochemically using the anti-CD31 monoclonal antibody. The 
contributed growth factors revealed the levels present in the ischemic 
myocardium by an enzyme-linked immunosorbent assay and reverse 
transcription polymerase chain reaction. Results. The sponge implantation 
assay showed that bone marrow cells induced angiogenesis. Light 
microscopic analysis of the vessel count positively stained by anti-CD31 in 
the ischemic area showed that angiogenesis had been induced to a 
significantly greater degree in the group implanted with bone marrow cells 
(BMI group) than in the group injected with phosphate-buffered saline (PBS 
group) 1 week after BMI. Levels of the inflammatory cytokines interleukin- 
1 (IL-lbeta) and cytokine-induced neutrophil chemoattractant (CINC) in the 
BMI group were significantly elevated compared with those in the PBS 
group. Conclusions. Self bone marrow cell implantation induced 
angiogenesis in a rat ischemic heart model as a result of elevation of the 
levels of IL-lbeta and CINC. Thus, bone marrow implantation could be a 
novel and simple method to induce therapeutic angiogenesis. Copyright 
2000 Academic Press. 
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Bone marrow angiogenesis in patients achieving complete 
response after stem cell transplantation for multiple myeloma. 

Rajkumar SV, Fonseca R, Witzig TE, Gertz MA, Greipp PR. 

Division of Hematology, Mayo Clinic and Mayo Foundation, Rochester, 
MN 55905, USA. 

Although most of the initial studies in angiogenesis were done on solid 
tumors, there is now data suggesting the importance of angiogenesis in 
hematologic malignancies. We estimated bone marrow microvessel density 
before autologous stem cell transplantation and at the time of response in 13 
patients with myeloma (seven complete and six partial responders) using an 
immunohistochemical stain for factor VHI-related antigen (von Willebrand 
factor). Baseline microvessel density was significantly different between 
bone marrow samples from patients with myeloma and morphologically 
normal, staging marrows from patients with limited stage Hodgkin's disease, 
mean (+/- s.d.) 294 (+/-1 15)/mm2 vs 93 (+/-26/mm2, respectively, P = 
0.001. After transplantation, microvessel density continued to be high in 
myeloma samples compared to samples from control patients with limited 
stage Hodgkin's disease, mean (+/- s.d.) 230 (+/-68)/mm2, P = 0.003. There 
was no difference in microvessel density at the time of complete or partial 
response compared to values prior to transplantation. This report confirms 
that increased angiogenesis is found in myeloma bone marrow prior to 
transplantation, and suggests that increased angiogenesis persists even after 
complete response. 
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